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INTRODUCTIUN

Semblinow obaerved reflux of urine sialned with methy-
lene blue from the bladder intc the ureters of both dogs
and rabbits in 1t83. Frozzi reported the first case of vesi-
coureteral reflux in humans in 1893. He noted the appearan-
ce of urine from the disial end of a ureter divided during
a transabdominal gynecologic procedure. In experiments wi-
th human cadavers, young was unable to mauke urine flow back-
ward from the bladder into the ureter, irrespective of the
pregaure used in £1lling(1898). In 1929, Gruber noted that
the atructure of the Llrigone and ureterovesicul Junction va-
ried in different animal gpecies and that the 1incidence of
vesicoureteral reflux varied direclly with the length of the
intravesical ureter and the muscular development of the tr-
igone, Kretschmer (1916) and Bumpus (1Y24) presented early
observations on the clinical use of cystography and the oce-

urrence of vegicoureteral reflux,

Partly because reflux is normal in many mammals, 1ts
presence in humens was not always considered to be abmormal
until Huteh (1958) convincingly demonsirated that acquired
periureteral diverticula commenly resulted in reflux, which
led to renal damage from hydronephrosls or supraimposed in-
fection, The cystogram came into general use ag a clinical
tool through the 1950's, and with it the recognition that
reflux was not uncommon and had several specific causes.

King and Levitt 1986.

Reflux nephropathy is defin~d as renal scarring assocl-~
ated with vegicourelernl reflux, and consists of calyceal
elubbing or deformily with overlying corticomedullary scarr-

ing (Lerner, et al,. 1987) . Vesicoureteral reflux is aco-
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ndition i1n which the bladder contents enter the ureters re-
trogradely through an incompetent ureterovegical Junction
Shafir, et al. 1982, Renal sgcerring refers to that spectr-
um of radiographic changeg in the kidney often referred to
ag chronic pyelonephritis (Woodard and Rushton, 1987). The
deleterious effects of infected urine refluxing dinto the co-
llecting system are well documented. The resultant renal sc-
arring, parenchymal atrophy, interference with renal growth
and function, and associated hypertension are recognized
gequelae (Kogan, et al,. 1986) . Although the metiology and
pathogensis of reflux nephropathy remain controversial it
is generally agreed that early accurale identification of re-~
flux and appropriate management with continuous antibiotic
chemoprophylaxis or, when necessary, surgical corraction
may alter the course of this disease and reduce the amount of

damage Iinflicted upon the kidney(Jerkins and Noe, 1982),

The true incidence of vesicoureteral reflux is not kno-
wn since most patients diagnosed present with urinary tract
infection where as others with veslcoureteral reflux alone
go undetected. One to two per centof prepubertal children
have bacteriuria on screening ; 14 to 35 per cent of thesge
will have vaegicourcteral reflux. Of children whoe present wl-
th symptomatic urinary tract infection 18 to 50 per cent wi-
11 have vesicoureteral reflux., DBaily (1978) found that
0.4 to 1.8 per cent of healthy subjecis in early childhood
limd vesiooureteral reflux. 10 per cent of healthy mneonates
with negative urine cultures were foung to have veslicourete-

ral reflux. (Lerner. et al 1367 )

A symptomatic urinary tract infection will occur in
about 3 per cent of female and 1 per cent of male children.

In nddition, asymptomatioc or covert infection occura in bet-
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ween 1 and 2 per cent of achjol-aged girls at an, given time
however, 18 rare in hoys. Radiologic studies on children
with symptomatic or asymptomatic urinary tract infection
reveal the presence of vesicoureleral reflux in 25 to 50 per
cent of the cases . Jhen pyelonephritic scarring is found on
the excretory urogram (IVP) the incidence of reflux rises to
over 90 per cent ., That the incidence of vesicoureteral

reflux aprears to lie inversely related to nge, reflects the
tendency for primary reflux to resolve spontaneously as the
intramural ureteranl tunnel elongates with the child's growth
and maturation. ['or instunce, reflux has been reported to
occur in 47 to 57 per cent of neonates with urinary infeoti-
on . (Woodard and Rushton 1987) . The preaschool child suff-
ers the greateast incidence of urinary tract 1infection, ref-
lux and urosepsig have an identical ratio in the female and
male child 9:1 and reflux and infection in the bladder are

inseparable .(Howerton and Lich 1963},

5iblings of patients with reflux huave a much higher in-
cidence of re¢flux than that expecled '‘n the general populat-
ion. OSiblinge of patlents with reflux and radiographie ev-
idence of renal damape are not only al higher risk for refl-
ux than the general population but also have a higher in-

cidence of established renal damage. (Jerkina and Noe 19262).

The 1incidence of the orifice which allows reflux para-
llels the incidence of other congenital anomalies which are
tranemitted by polygenic inheritance. Such well-known cong-
enital, familial and hereditary disorders as cleft lip with
or without cleft palate. These abnormalities have multifac-
toral and polygenic inheritance patterns, that is multiple

environmental Influences and multiple genes are operative ,
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It alao hus been demonstrated that the risk of a first -
degrec relative ( parent, sibling, offspring) having one of
these defecta is 8 to 10 times greater than an unrelated in-
dividual in the pgeneral population. (Burger and Smith 1971).
Mebust (1972) found that concomitant vesicoureleral reflux

oceurs in identical twing .
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SMBRYOLOGY O THE URETHROVESICAL JUNCTLON

Development of the ureter

The ureteral bhud originates from the mesonephric duct
after 28 days of developuent. The ureteral bud then simply
elongatesas a hallow tube to ascend the pelvis. DBetween 28
and 35 days of development, the ureler is patent in its ent-
ire length . Thig patency may relate to the hydrostatic pre-
anure generated by megonephric urine, which fi1lls the uret-
er since the cloamca is still imperforate at this gtage. Int-
enge elongate growth of the ureter may obliterate the lumen,
The lumen cxtends cranially and caudally from the midporti-
on of the ureter. By {0 weeks of development the ureter lm
s patent tube withoul muscle that has elongated pari passu
with ascent of the kidney. After 10 weeks the epithelium of
the ureter becomes iwo-layered and by 11 weeks a transition-
al epithelium has appeared. By 18 weeks the ureter demon-
gtrutes relative intrinsic narrowings at the ureteropel¥ioc
junetion, pelvie brim, and ureterovesical junction, and co-
mplementary intrinsic dilalations of the upper, milldle, and
lower apindles of the ureter. Ilowever, the ureler may elo-

ngate in excess of thut needed to accompany ascent of the

kidney. To absorb the excess length, the ureier may become
tortuoua or invaginate its wall as pleats, the"fetal folds"
of ostling. Smooth muscle of the ureter firat appears at
the extravesical ureter alter about 14 weeks; mmsculariza-
tion gradually extends toward the kidney and is completed by
about 18 weeks. By 36 wenks the muscle coat of the intrave-
glcal ureter is coumplete, Postnatally, the infants growth
rate exoeeda that of the ureter, The ureter may lose itm

tortuosity and unfolds its pleats., The pleats are not ordi-
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narily obatructive. lowever, o pleat that intrudes into the
lunen of the ureter and that is flxed by adventltis of the

ureter may obatruct nrine drainnge ag a valve.

Development of the trigone and bludder:

By 28 days of developuwent, the mesonephric ducts have
already reached and fused with the urogenital sinus. This
fusion involves the conlescence of the epithelium of the ur-
ogenital sinus ( endoderm derivalive ) with that of the mesa-
onephric duct ( mesoderm derivative ) . The negment of the
mesonephric duct distal to the site of origin of the ureteral
bud dilates as the common exeretory duct, the precursor of
the trigone. The common excretory dict is absorbed into the
urogenital sinusg either directly or after the terminus of
the dunt lonps, Afler the right and left common excretory
ducts have been nhsorhed into the urogenital sinus, the epl-
thelia of the dunets fuae toward the nldline as a triangular
aren, the primitive trigone. The terminus of the ureter en-
ters the bladder direectly. The sepnrate development of the
trigone and bladder muy noccount for the fact that the muscle
laminae of the trigone are contiguous with the muscle of
the ureter and not with the Vladder detrusor. This separute
development may also account for pharmacologic responses of
the musculature of the bludder neck and trigone, which diff-
er from those of the bladder detrusor. The mesenchyme of
hoth common excretory ducts is believed to migrate toward
ench other, asince the endoderual mucosa of the bladder doea
not persist In the midsection of the trigone. The mesonephr-
ic ducts also migrate enndally and flank the paramegonephric
ducts at the level of the urorenital sinus, Thia is the

gite of the future verumontanum ., The period wher the ureter
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